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INTRODUCTION
HOMOLOGY OF ROSTRAL BONES OF RHYNCHOCERATlAS
Since the introduction of the family Aceratiidae by Brauer (1904, p.
323) its definition has, in accordance with the original diagnosis, been
mainly based upon "the complete lack of a tentacle" (illicum) . 1
Concomitantly with this assumed loss of the illicium a peculiar, and
heretofore apparently misinterpreted, structure has made its appear
ance in the anatomy of the snout of certain Aceratiid fishes, most
conspicuously in the genus Rhynchoceratias. Due to the fact that the
scantiness of material has previously only permitted a very superficial
investigation of the anatomical features of these forms, the true
significance of this just mentioned new structure, which we will call
the rostral bone, has escaped the notice of the investigators. When
mentioned at all the rostral bone has only been alluded to indirectly
as the carrier of the rostral denticles and spines, characteristic of
many representatives of the family under discussion. In this indirect
,1:anner, however, a theory of the homology of the rostral bone is
implied in Regan's statement (Regan 1926, p. 11) that: "in the
Aceratiidae there is a remarkable modification of a series of spinules
at the end of the snout; these become enlarged and fixed to the ethmoid
cartilage." 2 According to this interpretation the rostral bone should
1 Direct translation from Brauer (loc. cit.).
See also Regan 1912, p. 285 (Synopsis)
and p. 288, and Regan 1926, p. 42.
2 Italics here.
1
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therefore only represent the anterior end of the mesethmoid; a view
point which would certainly need further elaboration to become ac=
cepted as an expression of morphological facts, since it would present
us with a tooth-bearing3 mesethmoid, which not only projects beyond
the maxillaries and praemaxillaries but participates in the formation
of the functional jaw apparatus anteriorly to the said parts, thus
representing a very peculiar topographical arrangement of the bones
in question, as well as a most extreme modification of the mesethmoid.
By these considerations, as well as by a general study of the inter
esting modifications of the illicium, the author was led to the con
clusion that a morphologically much simpler and more satisfactory,
although from the point of view of phylogenetic modifications even
much more interesting, interpretation would be possible by regarding
the rostral bone as homologous with the illicium of the other Ceratoicls.
This interpretation, which invalidates the current family definition
and also Regan's conception of the mesethmoid of Rhyncoceratias,
gained further support from the statement rendered by Regan him
self (1926, p. 42) concerning the anatomy of the Aceratiidae, that there
is "a long basal bone present" with its anterior part fixed to the
assumed "mesethmoid," which thus, in its relation to the basal bone
occupies exactly the position of a normal illicium. A small specimen
of Rhynchoceratias, representing a new species, was finally cleared
and stained for osteological investigation and gave conclusive evidence,
to be described below, that in this peculiar form the illicium, i. e., the
homologue of the first dorsal fin ray in other fishes, has structurally and
functionally joined in the formation of the upper jaw apparatus, supplying
through the denticles on its distal point, the only functional teeth found
in these parts.
In the pediculate fishes a forwards migration of the first dorsal
fin ray (or rays) with its pterygiophore into the region of the head has
taken place. In most of the Ceratoicls there is only one such ray
present (the illicium), usually carrying a luminous bulb, and attached
at its proximal end to the anterior end of a basal bone representing
the pterygiophore. Illicium and basal bone are usually movable,
three main sets4 of muscles attached to the basal bone being particularly
characteristic, namely a pair of extensors, a pair of retractors, both
3 In a functional sense.
The rostral denticles being functional teeth irrespective
of their morphological homologies.
4 There may possibly also be other less significant muscles present in specific cases.
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pairs running more or less longitudinally, and a pair of transverse
flexors for lateral movements (see figs. 2 and 3 pp. 8-9). In regard to
the position of the illicium the Ceratoids show a perfect series5 of
intergradations from having this organ inserted in the interorbital
space (Ceratiidae) through various rostral insertions (Photocorynidae,
Caulophrynidae, Linophrynidae, Oneirodidae, 1\/Ielanocetidae, Himan
tolophidae) to a position at the very tip of the snout (Gigantactinidae)
and finally to conditions where the illicium projects forward from the
under surface of the upper lip between the anterior ends of the prae
maxillaries (Thaumatichthys). The latter case is shown in the ac
companying reproduction of a previously rendered illustration (Parr
1927, fig. 9) of Thaumatichthys binghami Parr. It will be noticed

Fig. 1.-Ventral and lateral views of Thaumatichthys binghami Parr.
figure 9.

After Parr 1927,

that the illicium of Thaumatichthys projects only for a very short dis
tance from the upper jaws,6 and it is very easily conceivable that
it might, in other forms, have become entirely drawn in against
the anterior parts of the praemaxillaries, thus entering into the
formation of the upper jaw apparatus, as the author will endeavor to
show that it has actually done in Rhynchoceratias.
• This series is not intended to represent the order of phylogenetic relationship
but merely a serie. 1 of morphological intergradations between recent forms in point
of the topographicul position of the illicium, regardless of other features and affinities.
6
This also holds good of the only other species of the same genus, T. pagidostomus
Smith and Radcliffe.
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Thaumatichthys also shows another feature of great interest for our
problem, namely, the presence of two small denticles at the distal
end of the illicium, immediately below the bulb (see Parr 1928, p. 24).
Similar denticles are even found at the distal end of the bulb on the
long, suprarostral illicium of Lasiognathus saccostoma Regan (see
Regan 1926, p. 31), and there is absolutely no reason for doubting
that these denticles on the illicia of Thaumatichthys and Lasiognathus
are perfectly comparable with the rostral denticles of the Aceratiidae.
Investigation of the stained specimen of Rhynchoceratias now at
hand has finally revealed a set of facts which give complete evidence
of the homology of rostral bone and illicium. These facts are: 1.
The presence of a true mesethmoid in a perfectly normal position

between the frontals, above, the vomer, below, and the lateral eth
moids at a distance on each side (see fig. 3, fig. 4A, and the text, pp.
8-9). 7 2. The complete separation of this mesethmoidal ossification
from the rostral bone by the anterior parts and dorsal processes of
the maxillaries and praemaxillaries of the two sides, which meet in the
median and extend upwards in the space between rostral bone and
mesethmoid (see fig. 2). 3. The topographical relationship of the
rostral bone to the basal bone, which, as already above discussed,
is perfectly concordant with the normal relationship between illicium
and basal bone (see figs. 2, 3 and 4A). In the author's opinion no
further discussion of our problem is necessary as no other possibilities
remain than the above suggested homology.
The homology of the basal bone, already recognized by Regan, is
quite unquestionable, particularly when the below described, quite
typical, musculature is taken into consideration.

FUNCTION OF THE ROSTRAL APPARATUS IN RHYNCHOCERATIAS
Vi!ith an arrangement such as the above described, it might be
natural to expect the basal bone to have become reduced in function
to a mere supporting structure with comparatively firm and immovable
attachments, but quite the contrary seems to be the case. The
basal bone is apparently freely movable at its posterior end and the
extensor and retractor muscles are very well developed.
7 The similarity between Rhynchoceratias and Antennarius (as described and figured
by Starks 1926, pp. 320-321) in regard to the arrangement of vomer and ethmoidal
bones is quite noteworthy, and it seems quite probable that the morphology of these
parts may yield a clue to the natural classification of the pediculate fishes.
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From the manner in which the lower posterior rim of the somewhat
cone-shaped rostral bone meets the anterior margin of the maxillary
praemaxillary plates (see description on page 12, and figs 2, 3 and 4B)
in the roof of the mouth it is obvious that a hinge-like ligamentous
attachment is formed which permits the entire rostral bone to be
swung in a vertical plane with this attachment as a pivot. Such
swinging movements of the rostral bone will be produced by con
tractions of the extensor or retractor muscles of the basal bone, which,
through its attachment to the upper end of the rostral bone, will
push or draw this part along with it, thus causing a lowering or raising
of the lower, toothbearing part (see fig. 3 upper drawing). Opposed
to the symphyseal denticles of the lower jaw, the rostral bone in
this manner acts as the movable part of an, in relation to the size
of the fish, perhaps quite powerful pincher. We are thus able to
explain the unatrophied state of the longitudinal basal bone mus
culature. The transverse flexors probably serve to guide the retrac
tion of the basal bone, but are much less developed than the longi
tudinal muscles, as one would expect with only one end of the basal
bone freely movable in lateral directions. No other muscles can be
found in attachment to the :rostral apparatus, but the preparation
is not favorable for the discovery of minor strands of muscle fibers,
if atrophied or phylogenetically reduced muscles should be there.
OSTEOLOGY, CLASSIFICATION AND TAXONOMIC DESCRIPTION
OF RHYNCHOCERATIAS LONGIPINNIS, NEW SPECIES
CLASSIFICATION OF RHYNCHOCERATIAS AND THE ACERATIIDAE
One of the systematically more interesting facts which, in addition to the
homology of the rostral bones, has been brought out by the present investigation
lies in the discovery of four pectoral radials in Rhynchoceratias longipinnis (see
fig. 5). In regard to this feature this otherwise highly differentiated form thus
shows more primitive conditions than have heretofore been reported for any
other form of the order Pediculati altogether, the entire order being currently
defined as having only 2 or 3 pectoral radials (see Regan 1926, p. 21). Our
knowledge of the anatomy of most of these fishes is, however, yet too inadequate
to permit us to draw any definite conclusions as to the phylogenetic significance
of the feature, but the possibility seems indicated that the Aceratiidae may
represent a relatively independent branch of ceratoid fishes, which has split off
from the rest at a very primitive stage.
It is further of great interest to find that in spite of the total absence of ventral
fins in the entire order of the Ceratoidea, including also Rhynchoceratias, the
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latter form nevertheless shows a pair of small, but perfectly well preserved
pelvic bones (see figs. 4C and 5) which do not even show any conspicuous
degeneration of shape. This constitutes a quite remarkable incident of lack
of rudimentation under circumstances where it should be expected to occur,
and may give further evidence of the phylogenetic distinctness of the Aceratiidae,
if it should prove to be absent from the rest of the ceratoids.
It is also important to notice that a pair of quite large, but very thiu and
weakly ossified parietals 8 were found to be present, in discordance with Regan's
definition of the family Aceratiidae and the genus Rhynchoceratias, and with
his illustration of the skull of Rhynchoceratias oncorhynchits (Regan 1926, fig.
15, p. 20). 9
Although no anatomical description of the genus Aceratias is available,
Brauer's illustrations of Aceratias indicus, particularly the frontal view of this
species (Brauer 1906, plate XVI, fig. 9), gives plain enough evidence of the
presence of a well developed rostral bone which has not as yet undergone any
phylogenetic reduction similar to that which has probably taken place in
several other related genera to be discussed on page 14. The inclusion of the
genus Rhynchoceratias in the family Aceratiidae therefore seems well founded
as far as our knowledge of Aceratias goes.
Genus Rhynchoceratias Regan
TENTATIVE DIAGNOSIS: Basal bone well developed, with normal musculature.
Illicium modified into a rostral bone in ligamentous articulation with the
anterior margins of the maxillary-praemaxillary plates below, and attached to
the anterior end of the basal bone above. Rostral bone with denticles at its
projecting lower anterior end, and a median series of spines along its upper
profile. Maxillaries and praemaxillaries partly fused, their anterior parts
jointly forming a horizontal plate i,n the roof of the mouth, articulating by
ligamentous attachment along its anterior margin with the lower posterior
margin of the illicium. Vomer wide. Mesethmoid small, but well developed,
in normal position behind the dorsal processes of maxillaries and praemaxillaries.
Parietals present. No foramen between the frontals. Sphenotic without
spine. Lower jaw with a symphyseal projection carrying teeth or denticles
similar to and meeting those of the rostral bone. Dentals and praemaxillaries
not meeting. No dentition except on rostral bone and symphyseal projection
of lower jaw. 4 pectoral radials. Pelvic bones present, but no ventral fins.
No luminous organs. Eyes normal. Nasal apparatus greatly developed,
lateral. 2 nostrils. Nasal laminae longitudinal.
For details see fig. 3 and the description on p. 7.
It is scarcely probable that the presence or absence of parietals should be merely
a matter of specific variations, while it is evident, on account of their weak ossifica
tion, that they will be rather difficult to discover in unstained preparations such as
the partial dissections studied by Regan.
8
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RHYNCHOCERATIAS LONGIPINNIS, n. sp.

'I'AXOXOJ'.HO DESCRIPTION: Profile of snout equally curved, with three spines in a
median series on the rostrum. Anterior nostril not at the end of the snout. Posterior
nostril close to the eye and of about the same diameter. Region between nostrils unpig
mented.
Rostral bone with a marginal series of about 10-12 decurved denticles and a single median
denticle between the posterior ends of the marginal series (see fig. 4B).
The length of the head measured to the gill opening is contained less than twice in the
total length without caudal fin. Distance from end of snout to anterior nostril about equal
to half of the entire length of the snout (to the anterior margin of the orbit) which is con
tained about 3 Ys times in the length of the head. Eye about 5½, cleft of mouth about 4 ½
in head. Caudal fin very long, nearly half the length of the rest of the fish.
D. 12. A. 4. P. 17. 0. 9, 6 of which are divided distally.
MEAS'GREMENTS: Length without caudal fin, 16 mm. Length of caudal fin, 7.5 mm.
Length of head to gill opening, 9 mm. Greatest depth, 4.5 mm: Width of head, 4 mm.
Length of snout, 2.8 mm. Distance from snout to first nostril, about 1.3 mm. Diameter of
eye, about 1.7 mm. Cleft of mouth, about 2 mm.
'l'YPE SPECIMEN: No. 2592 B. 0. 0. Pawnee 1927, Station 59, April 21. N. 32·
19' 18". ·w. 64 32' 30". 8000 feet wire.
TAXONOMIC DIFFERENTIATION: R. longipinnis belongs in the group of R. acanthi
rostris Parr and R. latirhinus Parr (see Parr 1927, pp. 30-31), which is distinct from the
other species of Rhynchoceratias in having 8-12 instead of only 4-5 rays in the dorsal fin.
R. longipinnis differs from R. latirhinus by the equally curved profile of the snout, and from
R. acanthirostris by the larger head, longer caudal fin, by having only three median spines
along the dorsal profile of the rostral bone and only one median posterior denticle, instead
of a transverse series of four, at the lower end of this bone.

OSTEOLOGY OF RHYNCHOCERATIAS LONGIPINNIS

Exoccipitals very large, but not quite meeting above. Epiotics high but
smoothly rounded, also separated from each other by a similar interspace to that
between the upper margins of the exoccipitals. The epiotics are separated
from the sphenotics by a wide interspace covered by the parietals, whereby
the present specimen differs most conspicuously from the figure of the skull of
Rhynchoceratias oncorhynchus rendered by Regan (1926, fig. 15, p. 20). The
parietals are quite large but very thin and weakly ossified, covering the just
mentioned interspace on each side between epiotic, squamosal, sphenotic and
supraoccipital, overlapping a considerable portion of the lateral corner of the
supraoccipital and also to a smaller extent the anterior lateral part of the
epiotic, while its own anterior lateral border is slightly overlapped by the
sphenotic. The squamosal occupies a very considerable portion of the skull
both in dorsal and in lateral view. The meeting point of squamosal, epiotic
and exoccipital is capped by the expanded basal part of the posttemporal,
which overlaps the adjoining corner parts of each of these three bones. The
sphenotics are well developed, without spines. The supraoccipital is very wide,
and shows two sharply marked regions of stronger ossification (indicated in
fig. 3, lower figure), separated by an area of very thin bone. The posterior
of these two regions is large and very wide, of a distorted heart- or double wing
shape, while the anterior region is small and approximately semicircular with
a straight, transverse, anterior border. The frontals are very wide and only
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narrowly separated in the median, without forming any foramen between them,
although the mediaJ parts are very thin. There is a small mesethmoid bridging
the gap between the frontals and the vomer in the median. A pair of thin

Fig. 2.-Rhynchoceratias longipinnis, n. sp. Lateral view of the entire head skeleton,
above. Dorsal view of the same, with the musculature of the basal bone attached, below.

lateral ethrnoids extend from a slight projection situated approximately in the
middle of the anterior margin of each frontal bone, downwards to the extreme
lateral corners of the vomer, being at their lower ends related to the attach-
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ment of the palatines. Ethmoid and lateral ethmoids show an inclination of
about 45 degrees downward and forward with an horizontal plane through the
main axis of the body. No nasal bones are found. The vomer is short, with

Fig. 3.-Rhynchoceratias lonyipinnis, n. sp. Oblique dorso-lateral view of the jaws and
rostral apparatus, above. Dorsal view of the skull after removal of the rostral apparatus,
below. For explanation of lettering see page 20-21

very wide, winglike expansions of its lateral corners, and a perfectly straight,
transverse, anterior edge. Parasphenoid long and slender. Prootics apparently

IO
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large. It is impossible to obt,ain further details of the osteology of the basis
cranii without dissection of the specimen, to which the author does not feel
entitled since it represents the type of a new species.
Palatines and pterygoid bones of normal appearance, but weakly developed,
particularly in the case of the pterygoids. Palatine attached to the lateral
corners of vomer and lateral ethmoid. Quadrate, symplectic and hyoma.ndi
bular bones, on the other hand, normally, or even rather strongly developed,
without showing any peculiar modifications. The opercular bones are all
present in their usual positions, but greatly reduced. The praeoperculum runs
as a narrow strip of ossification from hyomandibular to quadrate. The inter
operculum appears as a thin osseous rod lying separately in the soft parts of the
gill cover, with its posterior end close to the attachment between interhyale
and epihyale and its anterior end near the posterior corner of the articular
bone of the lower jaw. The operculum shows conspicuous ossification only
along the upper horizontal ridge and the lower oblique ridge ending at the
attachment of the suboperculum. The suboperculum is the relatively most
strongly developed of all the opercular bones, and is of a perfectly normal
appearance.
There is a well developed interhyale, a short, triangular, strongly compressed
epihyale, a relatively long ceratohyale with a very wide, abrupt and compressed
expansion at its posterior end, and a gradual and less wide expansion anteriorly.
Hypohyal and basihyal ossifications are discernible. No urohyal. There are
6 very long branchiostegal rays in two widely separated groups, 2 attached to
the inner surface of the anterior portion of the ceratohyale and 4 to the outer
surface of the posterior expansion of the same bone, the last one being almost
at the dividing line between cerato- and epihyale.
The posterior parts of maxillaries and praemaxillaries free, the anterior parts
fused together. Ventrally this fused portion forms an horizontal plate, thus
extending the roof of the mouth forward to the under surface "of the rostral
bone (see fig. 4B). This plate apparently extends somewhat anteriorly to
the original termination of the praemaxillary or maxillary bones, and this
anterior extension carries an elevated, vertical, outer lateral ridge which post
eriorly runs into the lateral parts of the fused maxillary-praemaxillary and
anteriorly meets the lower lateral margin of the rostral bone (see fig. 2, upper
figure, and fig. 4A). Opposite the posterior termination of the just mentioned
ridge a rounded tubercle, with a somewhat constricted neck, arises in a posterior
direction (see fig. 4A) apparently serving some purpose of ligamentous attach
ment to the lower exterior surface of the lateral ethmoid, and perhaps also to
the vomer. This tubercle appears to be mainly cartilaginous but shows peri
chondral ossifications which make it conspicuous in the stained preparation.
From the upper surface of the maxillary-praemaxillary plate a large dorsal
process arises (see figs. 2 upper figure, and 4A) which may represent the united
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Fig. 4.-Rhynchoceratias longipinnis, n. sp. A. Dorso-lateral view of rostral apparatus,
upper jaws, and preorbital part of cranium. B Ventral view of rostral bone and upper
jaws. C. Pelvic bones between the anterior parts of the cleithra. D. Caudal skeleton.
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processes of both jawbones, or that of either one of these. There is no fusion
between the upper jaw parts of the two sides, but the ventral plates and the
dorsal processes meet in the median.
There is no dentition on any part of the upper jaws proper, on vomer or
palatines.
The articular bones of the lower jaw are normal and well developed. There
is an indication of a horizontal boundary line across their lower posterior parts
which may indicate the outline of a partly fused angular bone. The dentaries
of the two sides meet and fuse in the median in an almost perfectly semicircular
arch (see fig. 3, upper figure). Neither of the limbs of this arch carries any
dentition whatever, but from the fusion point of the two dentaries a deep but
narrow process projects forward in the median carrying 10-12 decurved teeth
or denticles along the outer margins of its upper surface (see figs. 2 and 3).
The author does not feel entirely convinced that this may not be a new structure
and has therefore tentatively designated it as the symphyseal process, using
the term in a purely descriptive sense.
The basal bone is a long, slender, but well ossified rod, extending from above
the supraoccipital to the upper corner of the rostral bone. 3 pairs of muscles
are attached to the basal bone (see figs. 2 and 3). The flexor muscles run from
its anterior part transversely downwards and outwards to the outer anterior
parts of the frontals on each side. The retractors run from a similar insertion
obliquely downwards and backwards to the posterior parts of the boundary
regions between the frontals on each side and the supraoccipital, possibly
attached to both of these bones. The extensors finally run from the posterior
end of the basal bone obliquely downwards and outwards to the anterior lateral
parts of the frontals close to the frontal insertions of the flexors.
The modified illicium, or rostral bone, has the shape of an oblique triangular
pyramid with an almost vertical, isosceles base. At its upper posterior end
the rostral bone is attached to the anterior end of the basal bone, along its
anterior dorsal profile it carries a median series of three prominent spines (see
fig. 2), at its produced lower anterior end (the oblique top of the pyramid) it
carries a fringe of decurved denticles in a horizontal horseshoe-shape with a
single median denticle between the posterior ends of the marginal series (fig. 4B).
These rostral denticles meet the teeth or denticles on the symphyseal process
of the lower jaw. The lower surface of the rostral bone is conspicuously arched
(see fig. 2). Along its lower posterior margin (the short leg of the �sosceles
triangle) the rostral bone is flexibly attached by ligament to the anterior margins
of the maxillary-praemaxillary plates, leaving only a small triangnlar foramen
in the middle (fig. 4B).
The posttemporal has a fairly prominent process with which the supra
cleithrum articulates. Cleithrum very long and slender, extending upwards
to the top of the supracleithrum. Scapula only partly ossified (fig. 5). Coracoid
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with a relatively well ossified anterior process, but with a weakly ossified post
erior expansion. 4 normal radials, well ossified in their middle parts. A
long and well developed postcleithrum. Between the anterior ends of the
cleithra a pair of small pelvic bones are found, still retaining their characteristic
outlines, with a rodlike anterior part and a fanlike posterior expansion.
There are 12 dorsal and 8 caudal vertebrae. The neural arch of the first
vertebra joins in the formation of the occipital region of the skull. The caudal
skeleton shows a peculiar uroneural and a similar urohyal bone arranged in
vertical symmetry around the main uroneural and hypural which are fused to
the last centrum (fig. 4D). This set of additional uroneural and hypural
bones each have a cylindrical thickening (or hollow tube?) running in a slight
curve from their upper, respectively lower posterior corners downwards, re
spectively upwards, and forwards, entering the neural, respectively haemal,
arches of the penultimate vertebra from above and below (partly fusing with
these arches?) (see figure 4D). The significance of these structures is not
understood by the writer.

YI?.
Cl.

. . ··..'j ;;t:._i
··
'·

.._..!
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Fig. 5.-Lateral view of the pectoral girdle of Rhynchoceratias longipinnis, n. sp.

There are no ribs, epipleurals or epineurals.
A few thin, osseous, dermal plates with concentric striation and a minute
central spine are found on various parts of the fish, three above each orbit
(shown in fig. 2 lower figure), two above each other on each shoulder, one pair
in front of and one pair behind the base of anal fin, and one pair behind the
base of dorsal. The arrangement of the just mentioned paired dermal plates
is somewhat irregular and unsymmetrical.
The dorsal pterygiophores, of which there are twelve, are situated between
the tenth and the fifteenth neural spines; the anal pterygiophores, of which
there are only three, between the twelfth and the fourteenth haemal spines.
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REn1ARKS ON THE ANATOMY AND CLASSIFICATION OF THE
GENERA ACERATIAS, HAPLOPHRYNE, LAEVOCERATIAS
AND ALLECTOR, AND ON THE FAMILY
ACERATIIDAE IN GENERAL
It is suggested by Beebe (1929, p. 23), after a comparative tabulation of
their described or illustrated characters, that the four specimens referred by
Regan (1926, p. 25)10 to a single species designated as Haplophryne mollis
(Brauer) must ultimately prove to be specifically or even generically distinct
from each other. The justification of this remark is so obvious from the various
figures and descriptions that it seems highly desirable that a subdivision and
rearrangement should be attempted at once in an effort to clarify the situation.
The genus Aceratias, for which Aceratias indicus Brauer ( = A. macrorhinus
indicus Br.) is hereby designated as the type species11 is characterized by a
well developed rostral bone, by telescopic eyes, by swollen and prominent
nasal bulbs, and by a normal distribution of teeth in the rami of the lower jaw.
The genus Rhynchoceratias is closely related to Aceratias, agreeing in the
development of the nasal bulbs and the rostra1 bone, but differs from the latter
in having normal eyes, in having no teeth in the praemaxillaries and in having
the dentition of the lower jaw limited to the symphyseal projection (see p. 12).
It also differs in having only one median series of spines along the dorsal profile
of the rostral bone, while in Aceratias (see Brauer 1906, pl. XVI, figs. 8 and 9)
these spines are paired, forming one series on each side of the median.
The genus Haplophryne was introduced by Regan 1912 for the species Acera
tias mollis Brauer and was defined as having depressible teeth and no nasal
"papilla." Brauer's illustration (Brauer 1906, pl. XVI, fig. 10) further shows
the presence of at least one pair of rostral denticles at the end of the snout,
entirely separate from the praemaxillary dentition, and one learns from the
description that the eyes of the species are telescopic and that no illicium is
supposed to be present.
In two later publications by Regan, however, we find two other specimens,
both shown in illustrations (Regan 1916, pl. X, fig. 2; and 1926, pl. III, fig. 3)
as having perfectly normal, lateral eyes, and described as having a subcutaneous
illicium with a terminal bulb; nevertheless referred not only to the same genus
as Brauer's original specimen, but even to the same species, without any dis
cussion of the taxonomic basis for this proceeding.
It is finally suggested by Regan (1926, p. 25) that the species described by
Heller and Snodgrass (1903, p. 228) as Allector cheloniae may "perhaps not be
distinct from Haplophryne mollis," in spite of the fact that the figure and descrip
tion of A. cheloniae is in discordance with Regan's own definition of the entire
genus Haplophryne by having a stout and prominent pair of sphenotic spines
and a large mouth. The eyes of A. cheloniae are also normal and lateral.
10
11

Allector cheloniae only as a tentative suggestion of possible identity.

No genotype has previously been determined.
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Before attempting to analyse further the various specimens recorded as
supposedly related to Brauer's A.ceratias mollis it will be advisable to consider
the taxonomic relationship and significance of the new species, Haplophryne
hudsonius, recently described by Beebe (1929) as a new representative of
Regan's genus, since this is the only form which has been described in anatomical
detail.
Haplophryne h1tdsoni1;s differs from H. mollis in having quite normal, lateral
eyes, but otherwise shows good agreement with the type of H. mollis (as figured
by Brauer) in such features as the presence of rostral denticles, the general
shape and proportions of head and body, the very high forehead and the small,
inferior, almost horizontal mouth.
H. hudsoniits is, however, also described as having a subcutaneous illicium
in normal position with a pair of terminal bulbs. In this form we should thus
have rostral denticles and a normal, though reduced, illicium occurring together,
and if these conditions are compared with those observed in the genus Rhyncho
ceratias (see the preceding description) the question immediately arises as
to whether the rostral denticles of Haplophryne can be homologous with those
of A.ceratias and of Rhynchoceratias, - or whether the bone observed by Beebe
is truly homologous with the entire illicium of other ceratoid fishes or only
with a part thereof or with some other structure, e. g., the second dorsal fin ray.
Our entire classification of the aceratiid fishes must hinge upon our answer to
this question and we are therefore pre-eminently interested in a comparison
of the preorbital skeleton of Haplophryne hudsonius with that of Rhyncho
ceratias longipinnis, described in the present paper.
It is unfortunate that the osteology of Haplophryne hudsonius has only been
illustrated by the very inadequate method of unretouched photographs from
a stained preparation, since the pictures obtained by this method are unavoid
ably crude and lacking in detail. From the description, however, we learn
that there is a basal bone of normal appearance and with the usual musculature
(as in Rhynchoceratias longipinnis, see p. 12); there is a thin upright illicium (?);
carrying not a single, but a transverse pair of bulbs (?); and finally that there
are three rostral denticles, which are said to "arise out of the ethmoid cartilage
quite clear of the jaw."
Concerning the preorbital part of the cranium itself, Dr. Beebe writes (loc.
cit., p. 26): "The prefrontals12 are distinguishable as two slender, hour-glass
like bones, closely resembling the interhyals in shape. They extend from the
region of the anterior end of the parasphenoid (?) [ = the lateral corners of the
vomer?] back to the inner, anterior fork13 of the frontal. The vomer is a
transversely winged bone, extending across the anterior ends of the parasphenoid
12
The lateral ethmoids of the present writer.
13 The anterior margin of the frontals is described as strikingly similar to the
conditions in Rhynchoceratias longipinnis (see fig. 3, p. 9) the "inner, anterior
fork" being the projection for the lateral ethmoids found also in the latter form.
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(?)." It is obvious from this description that the preorbital part of the skull
itself in Haplophryne mollis shows a very remarkable similarity to the same
:structures in Rhynchoceratias longipinnis. Dr. Beebe's description might, in
fact, fit both forms equally well. One may, under the circumstances, be
justified in considering it extremely probable that the mesethmoids will also
ultimately be found to be similarly situated and developed in the two genera,
but on this point the description of Haplophryne mollis unfortunately fails
to give any information since "the ethmoids are too transparent for clear
definition." If, however, the assumption should be correct that they should
prove to be similar in position to those of Rhynchoceratias, then the rostral
denticles can obviously not be connected with the ethmoid14 since they would
then also in this case be perfectly separated from the latter bone by the dorsal
processes of maxillaries and praemaxillaries (see Beebe 1929, fig. 2 1 and the
description of the "abrupt height" of the praemaxillaries at "their suture"
(?), Joe. cit., p. 27).
If we should then try to homologize these rostral dentic}es with those of
Rhynchoceratias it would be necessary to further assume that the rostral bone
derived from the original illicium has become secondarily reduced in Haplo
vhryne hiidsonius, leaving only its ventral denticles as a persisting rudiment in
the position in which these denticles are also found in Rhynchoceratias. The
illicium of Haplophryne described by Beebe could then not be homologous
with the modified illicium of the true Aceratiids, and it is in this connection
of great interest to notice Dr. Beebe's statement (loc. cit., p. 35) that "some
distance back, along the top of the horizontal basal bone, a tiny ossified sliver
stands upright, possibly a vestige of what in Lophius is the second illicial
tentacle." If remnants of more than one illicial tentacle are present on the
basal bone of Haplophryne hudsonius these might just as well represent the
second and third tentacle, as the first and second, a viewpoint which gains
further support from the observation that the assumed illicium is not quite
terminal inasmuch as the basal bone is described as extending "slightly for
ward of the illicium stem attachment." It must further be mentioned that
it can scarcely be possible from a preparation of the kind described by Beebe
to determine the actual nature of the organs described as bulbs, and there
seems to be no reason for taking it for granted that they must necessarily be
homologous with the illicial bulbs of other Ceratoids, particularly not since
their described arrangement would be quite unique among these fishes as far
as our present knowledge goes.
The author does therefore not consider it impossible to regard the rostral
denticles of Haplophryne hudsonius as homologous with those of Aceratias and
H Beebe's statement that the denticles "arise out of the ethmoid cartilage"
(loc. cit., p. 27) can only be a statement of interpretation, not of actual observation,
since cartilage can not be seen by the bone-staining method.
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of Rhynchoceratias, assuming that the rostral bone has secondarily disappeared
in Haplophryne, and that the so-called illicium and the posterior ossification of
the latter genus are retained primitive features representing derivations of
the second and third dorsal spine, or entirely new structures. If this possibility
should be disproved, however, it will become necessary to separate Beebe's
Haplophryne hudsonius15 entirely from the Aceratiidae, and to what extent
Brauer's Haplophryne mollis should follow Beebe's species or remain among the
Aceratiidae can only be determined by further investigation of the type speci
men.
While it may thus still be an open question whether H. hudsonius can properly
be referred to the same genus as H. mollis, it seems quite unquestionable to the
author that the specimens referred by Regan to the latter species can scarcely
even be included in the same family, if correctly represented in the figures.
It is regrettable that Regan's descriptions are so brief that most of the
characters can only be deducted from the figures, but according to the illustra
tionsH none of the specimens have any rostral denticles and such denticles are
not mentioned in any of the descriptions or generic definitions rendered by
Regan. This feature would furthermore be in perfect accordance with the
presence, at least in the "Dana" specimen, of an apparently true subcutaneous
illicium, in normal position and with a normal, single, terminal bulb, not the
questionable paired structure described by Beebe from a cleared specimen only.
In the case of the "Dana" specimen the figure further suggests a fish of an
entirely different general appearance from that of Beebe's and of Brauer's
species, from both of which the said specimen would seem to differ by having
a very low instead of an extremely high skull, by having a comparatively long,
oblique mouth opening on the level of the main axis of the body, with the
maxillary length appearing in lateral view as equal to fully half of the length
of head, instead of having a short, inferior, mainly transversal, horizontal
mouth with a maxillary length in lateral perspective equal to only about two
fifths of the length of the head. In the case of the "Tera Nova" specimen
these differences are not shown, but the specimen is too small to be considered
truly comparable with the others, and it might also be possible that the "illi
cium" of this specimen, mentioned in the text (Regan 1916, p. 148) only as
"a rudiment" might really represent the basal bone found in such forms as
Haplophryne hudsonius or Laevoceratias liparis (see below). If a closer investi
gation should also reveal rostral denticles to be present, this specimen might
then perhaps be included in the genus Haplophryne, but it does not seem possible
that the features shown in the figure of the "Dana" specimen and in Regan's
brief diagnosis of the genus and species could be so emended by a more adequate
16 The genus Haplophryne has already been separated from the Aceratiidae by
Regan (1926) but on entirely different grounds (see p. 18).
16 Regan, 1916, pl. X, fig. 2, and 1926, pl. III, fig. 3.
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description as to make it possible to combine this form with a genus based upon
Brauer's species. In as far as the "Dana" specimen is concerned, and this
specimen only, the author therefore quite agrees with Regan (1926, p. 25) in
removing it entirely from the family Aceratiidae, on the basis of the presence
of a true illicium in normal position, the absence of rostral denticles, and the
other characters above made out. B'lit this classification does not pertain to
the genotype and consequently not to the genus of Haplophryne.
In regard to the further classification of the "Dana" specimen, it might
perhaps be tentatively included in the genus Allector (Heller and Snodgrnss
1903, p. 228) but is certainly not specifically identical with A. cheloniae, which
differs by the still much larger and more oblique mouth, by the prominent
sphenotic spine and by other characters. The genus Allector must, however,
only be regarded as a purely provisional taxonomic unit and the same also holds
good of its inclusion in the family Linophrynidae according to the precedent
set by Regan (1926) by the classification of the "Dana" specimen, which can
now only be referred to as Allector sp.?
Summarizing our conclusions so far, we have found a very striking resemblance
in the structures of the preorbital part of the skull proper between Haplophryne
huclsonius and Rhynchoceratias longipinnis. This resemblance also extends to
the entire rest of the skeleton, except the rostral structures, being particularly
conspicuous in the dorsal aspect of the skull (general outline and arrangement
of the separate parts, development and position of parietals relative to epiotics,
sphenotics, and supraoccipital, relative proportions of these bones (compare
Beebe 1929, fig. 4 with fig. 3, lower figure, p. 9, in the present report), absence
of interfrontal foramen,17 and in the details, as far as known, of the visceral
skeleton (including the opercular bones, but, perhaps, not the jaws). We
have thus found very strong reason to believe in a close relationship between
these two genera, and we have also found it possible to homologize their rostral
parts on the assumption that the tiny osseous rudiments arising from the
basal bone of Haplophryne hudsonius may represent the derivatives of the
second and third, not the first and second, dorsal lepidotrichs.
Haplophryne mollis, as described and figured by Brauer, agrees with H.
hudsonius in the presence of rostral denticles, and gives, as far as known, no
actual reason for doubting the close relationship between these two species,
although further investigation of the former one is highly desirable.
The specin1en recorded by Regan, as Haplophryne mollis, from the "Dana"
expedition has apparently no relationship to the other specimens of this species
n The "cartilaginous" linear hiatus mentioned by Beebe (loc. cit., p. 26) is only
suggestive of conditions similar to the weak ossification of the mesial parts of the
frontals observed also in Rhynchoceratias, where special angles of illumination were
necessary to make the inner contours of these bones appear. The phenomenon, as
described by Beebe, seems entirely dissimilar from the interfrontal foramina described
by Regan for other families of ceratoid fishes.
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or genus, but may be related to Allector cheloniae Heller and Snodgrass, is
therefore provisionally included in the latter germs and removed therewith
from the family Aceratiidae altogether. The status of the specimen similarly
recorded by Regan from the "Terra Nova" expedition is not clear.
Before finishing our discussion of the Aceratiidae, we must now make a
few remarks upon the genus Laevoceratias Parr (1927, p. 33). This genus is
obviously closely related to Haplophryne as above interpreted on the basis of
Brauer's original specimen of H. mollis and Beebe's description of H. huclsoniits.
It differs, however, in the following features, which have been verified by a
partial dissection (folding back of the skin) of the head: There are no sphenotic
spines and the eyes are deeply imbedded in connective tissues under the skin,
which is perfectly continuous over the orbits, thus covering the eyes completely,
with only a small oval spot above each eye free of pigmentation but otherwise
quite undifferentiated. Both in Haplophryne mollis and in H. huclsoni-us the

Fig. 6.-Basal bone of Laevoceratias liparis Parr, with musculature, nostrils and anterior
portions of the olfactory nerves, in dorsal view.

orbits evidently open to the exterior in the normal manner, exposing the eyes
with free cornea. In H. hudsonius, at least, there is further a strong sphenotic
spine present.
Laevoceratias agrees with Haplophryne in the presence of rostral denticles
and the dissection revealed a slender basal bone, with the normal number of
muscles in a rather reduced condition (see fig. 6), but no traces of a rostral bone,
illicium or any osseous structures similar to those described by Beebe (see
page 16, above) could be discovered on the unstained specimen, nor were any
bulblike organs to be seen.
While evidently belonging to the same family as Haplophryne, Laevoceratias
is therefore undoubtedly generically distinct from the former.
While the conclusions drawn from anatomical knowledge of only two species
can obviously not be of a final nature, it does, for practical taxonomic purposes,

20

Occasional Papers of the Bingham Oceanographic Collection

seem desirable to arrange, at least provisionally, into one family, the Aceratiidae,
all those forms in which separate rostral denticles are found in advance of the
prcmaxillarics. The author 'is, moreover, fairly confident that this will ulti
mately prove to be the natural arrangement of these fishes. The following key
may then serve for the identification of the genera:
KEY TO THE GENER,\. OF THE AcERATIIDAE

I. Rostral denticles inserted on a well developed rostral bone
Subfamily EUROSTRINAE
A. Eyes telescopic. Teeth in praemaxillaries and equally distributed on
the rami of the lower jaw (according to the figures) . . Aceratias Brauer
B. Eyes not telescopic. No teeth in praemaxillaries or maxillaries. Denti
tion of lower jaw limited to an anterior symphyseaJ projection
Rhynchoceratias Regan
II. Rostral bone reduced or absent
Subfamily CRYPTOROSTRINAE
A. Orbits open, eyes with a free cornea, telescopic or not telescopic. A
strong sphenotic spine present (?) 18 . . • • • . • • • • • Haplophryne Regan
Hap/ophryne Regan 1912
Nee. Hap/ophryne Regan 1916 and 1926

B. Orbits closed by a continuous skin, eye� deeply imbedded, not telescopic.
No sphenotic spine ...... i . ......................Laevoceratias Parr
None of the recent genera can be considered representative of the ancestral
type of the family, and it does not seem improbable that the phylogenetic
history of the latter has been rather independent from that of the rest of the
ceratoid fishes.
The status of the genus Lipactis Regan, without illicium, rostrum, or rostral
denticles and of a rather generalized ceratoid appearance, is too uncertain to
make its inclusion in the Aceratiidae seem advisable or desirable to the author
at the present stage of our knowledge.
LETTERING OF FIGURES

ang ..............angular
ep . ..............epiotic
ar . . .............articular
ept ..............ectopterygoid
ethm . ............mesethmoid
bas .. . ...........basal bone
cl. ..............cleithrum
ext. .............extensor muscle
fix. ..............flexor muscle
cor ..............coracoid
fr .............. .frontal
de.............. .dental
hm. .............hyomandibular
d. sp .. ...........dermal spines
hy ............... hypurals
enpt . ............entopterygoid
inhy. ..•.........interhyal
eo. ..............exoccipital
18 Not verified in Haplophryne mollis Brauer.
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LETTERING OF FIGURES-Continued

nostr . ............nostrils
olf . ..............olfactory nerve
op . ..............operculum
pa............... parietal
pal..............palatine
pcl . .............postcleithrum
pmx.. ...........praemaxillary
pop..............preoperculum
pro..............prooticum
ps ...............parasphenoid
pt...............posttemporal
qu . ..............quadratum
retr..............retractor muscle
rostr. . ........... rostral bone

sc ...............scapula

scl............... supracleithrum

soc . ............. supraoccipital
sop..............suboperculum
spa . .............sphenotic
sq . . . ............ squamosal
ur...............uroneural
vo ...............vomer
iop . .............interoperculum
l. ethm...........lateral ethmoid
mpt . ............ metapterygoid
mx. . ............maxillary
mx-pmx . .........maxillary-praemaxillary plate

SUMMARY AND CONCLUSIONS

1. The median, unpaired rostral bone of Rhynchoceratias, which forms the
anterior part of the upper border of the mouth, supplying, through its denticles
or spines, the only functional dentition of the upper jaw apparatus, has nothing
to do with the mesethmoidal bones of these fishes, but is, on the contrary,
homologous with the illicium of other ceratoids, representing, in other words, an
extreme phylogenetic modification of the most anterior dorsal fin ray (spine) of
ordinary teleosts.
2. The rostral bone of Rhynchoceratias is hinged to the fused anterior parts
of maxillaries and praemaxillaries in such a manner that it may act as an extra,
pincher-like jaw, operated by the well developed musculature of the basal bone.
3. A well developed rostral bone is also found in the genus Aceratias, for
which A. indicus Brauer is designated as the genotype, and there can be no
reason for doubting the close relationship between Aceratias and Rhynchoceratias.
4. The parietals are not missing in Rhynchoceratias, but are, on the contrary,
quite large, though thin and weakly ossified.
5. Rhynchoceratias longipinnis shows four pectoral radials, a unique feature
among ceratoids, which, in accordance with the general osteology of the said
form, may indicate a rather independent evolution of the Aceratiidae among
pediculate fishes.
6. Haplophryne hudsonius Beebe shows great general resemblance to Rhyncho
ceratias longipinnis Parr, and it is also possible to homologize the rostral denticles
of the two forms by assuming that the so-called illicium of Haplophryne and
the posterior pinlike ossification connected with its basal bone represent the
derivatives of the second and third dorsal lepidotrichs, while the true illicium,
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the homologue of the first lepidotrich, has become secondarily lost in this form.
This view is supported by several morphological details in Beebe's descrip
tion.
7. The genus Haplophryne as defined by Regan 1912 on the basis of Brauer's
Aceratias mollis shows no discordance with Beebe's description of H. hudsonius,
and can, on the basis of Brauer's and Beebe's original descriptions and figures
of the two species, be included in the family Aceratiidae. The specimens
subsequently recorded by Regan (1916 and 1926) as Haplophryne mollis, and
the generic definition and classification accompanying the latest of these records,
do, however, apparently neither pertain to the species nor to the genus indicated.
The "Dana" specimen may provisionally be referred to the genus Allector
Heller and Snodgrass, and must be removed from the family Aceratiidae alto
gether.
8. The differentiation of the genus Laevoceratias Parr from Haplophryne
Regan is discussed and further details of the morphology of the former p.re
described.
9. All forms in which rostral denticles are found in front of the praemaxillaries,
viz. the genera Aceratias, Rhynchoceratias, Haplophryne and Laevoceratias, are
tentatively included in the family Aceratiidae, which is divided into the two
new subfamilies EuROSTRINAE and CRYPTOROSTRINAE, with the author's
conviction that this will ultimately prove to be the natural classification of
these fishes.
10. A key to the said genera is rendered.
11. The genus Lipactis Regan is of too uncertain status and affinities to
make its inclusion among the Aceratiidae seem advisable, it is therefore relegated
to an incerta sedis.
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